General description of the EHD deposition
Experiments were performed using a customized EHD setup. A complete diagram of the apparatus is illustrated in Scheme S1. In a typical experiment, substrates were preheated for 40 minutes prior to deposition. To avoid the formation of unwanted coffee ring effects, surface temperature was closely monitored and can be divided into various sections as highlighted in Scheme S1a. The rGO precursor solutions were fed to the spinneret by an automated syringe pump at a constant feeding rate. Upon reaching a threshold electric field, the liquid meniscus at the tip of the spinneret deformed into a conical shape. A high-speed camera was implemented to closely observe the evolution of meniscus. When a micrometric or nanometric jet disintegrated from the tip of Taylor cone to form a mist of charged droplets, a homemade shutter is removed from the substrate. The implementation of this shutter mechanism bears a close resemblance to that of thermal evaporation, preventing the deposition of unwanted impurities or large droplets in the initial stage. Deposition yield is found to be commensurate with the concentration of rGO dispersions, flow rate, and duration of EHD deposition. Supplementary Information:
13 Figure S11 . Energetics of crumpled nanostructures and TiO 2 nanoparticles were experimentally determined by UPS, suggesting favorable energetics of the hybrid composites.
